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PRELIMINARY  TFSTS  OF  SYNTHETIC  ORGANIC  COMPOUNDS 
AS  INSECTICIDES.   PART  VI 

By  G.  T.  Bottger  and  A.  P.  Yerington, 
Division  of  Control  Investigations, 
and  S.  I.  Gertler,  Division  of  Insecticide  Investigations 


This  is  the  sixth  of  a  series  of  papers  reporting  preliminary 
tests  with  miscellaneous  synthetic  organic  compounds,  which  were 
started  at  the  inseotioide-testing  laboratory  of  this  Bureau  at  San- 
ford,  Fla.,  and  continued  at  Anaheim,  Calif.  In  the  previous  papers 
(E-621,  E-634,  E-729,  E-738,  and  E-744)  tests  with  approximately  1,200 
compounds  are  reported.  In  this  paper  are  given  the  results  obtained 
from  89  compounds  not  previously  reported  and  which  were  tested  from 
January  1946  to  March  1949.  The  Division  of  Insecticide  Investigations 
supplied  all  samples. 

All  compounds  were  tested  as  dusts  against  at  least  tlireo  species 
of  inseots;  many  of  the  more  toxic  materials  were  tested  against  six 
or  seven  species.  The  following  species  were  used: 

Alder  flea  beetle  (Altica  ambiens  (Lee.)) 

Armyworm  (Cirphis  unipuncta  (Haw.) ) 

Cabbage  aphid  (Brevicoryne  brassicae  (L.)) 

California  oakworm  (Phryganidia  californica  Pack,) 

Celery  leaf  tier  (Phlyctaenia  rubigalis  (Guen.)) 

Citrus  red  mite  (Paratetrany'chus  citri"(MoG.)) 

Green  dock  beetle  (Gastrophysa  'cyanea  Melsh.) 

Large  milkweed  bug  (Oncopeltus  fasciatus  (Dall.)) 

Pea  aphid  (Maorosiphum  pi  si  (Kltb.)j 

Two-spotted  spider  mite  (Tetranychus  bimaculatus  Harvey) 

Variegated  cutworm  (Peridroma  margaritosa  (Haw.)) 

The  armyworm,  the  celery  leaf  tier,  the  large  milkweed  bug,  the 
pea  aphid,  and  the  variegated  cutworm  were  reared  in  the  laboratory; 
all  others  were  collected  in  the  field.  In  general  the  equipment  *nu 
methods  employed  remain  essentially  the  same  as  those  described  by 
Swingle,  Phillips,  and  Gahan  (1) • 

In  most  of  the  tests  with  coleopterous  or  lepidopterous  larvae  24 
insects  were  used  per  test;  a  minimum  of  20  milkweed  bugs  were  used, 
and  the  number  of  aphid s  and  mites  ranged  from  around  this  minimum  to 
several  times  this  number.  The  test  period  was  usually  2  days# 
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7Then    reoeived  for   te  the  sarnies 

or  5   percent   in  pyrophyllite,   and  generally  were   in  good 
tion  for  dusting, 

liateriala   oausing  mortalities    of   75  perce.  - 
were   applied  as   sprays   to   leaves   of   five   or  more  kinds   of  plants   to 
determine   their  toxicity  to   green  foliage. 

For   comparative  purposes   tests  were  made  with   rarra.   ber.ter.e   hexa- 
ohloride     (lindane),     l,l,l-trichloro-2,2-bis(^_- 

"),    bis(£-chlorophenoxy)methane,    and  0,C-.. 
thiophosphate   (parathion).      The  results   of  these   tests  are   sr.own   in 
table   1. 

Data  on  11   organic  compounds   that   caused  great* 
mortality  to  one  or  more   species   of   insects   in  dust  tests  are 
table  2. 

Two   samples   of   l,l,l-trichloro-2,2-bia<,£-f  luorophenyl) ethane, 
pure   and  technical   grades,  were   each  effective   against  six  of  the 
seven   insects  against  which  they  were  tested.      Neither   sar.ple  was   ef- 
fective against   the    citrus    red  mite,    but   both  were  ive  against 
the  egg  and  the  active   stages   of  the  two-spotted  e. 

Me  bo- alpha, alpha,    4,4*-tet rachlorotibenryl  was   effective   against 
two  speoies   of  lepidopterous   larvae  and  the   pea  ,      ut  not  against 

nymphs    of  the  large  milkweed  bug  or  active   stages   of  the  tw.  -  ed 

spider  mite.     These  materials  were   effective   as  both  stomach  poisons 
and   contact   insectioides.      Cis-alpha,4,4'-trichlorostilbene  was   effec- 
tive  against  the  egg  and  the  active   stages   of  the  two-spotted  srider 
mite   and  nymphs   of   the  pea  aphid,    an   indication   of    -  erable   trxic 

action  as   a  contaot  poison.     Absence   of  mortality  anong   larvae   - 
armyworm  and  the  oelery  leaf  tier  fed  foliage  treated  wi-  com- 

pound  is  evidence  that  it   does  not  act  as  a   stomach  poison. 

Of  the  most  toxio  materials,    only  ois-alpha,    4,-i'-  orostil- 

bene   caused  noticeable   injury  to   green   foliage,    ar.  was    c:  ~y 

slight  to   bean  and  pumpkin  plants,   which   soon   recov^r^ 

Table  3  gives   the   results   of  tests   against  various    insects  with  29 
compounds   that  killed  between    25  and  74  percent  of  a   species.      However, 
only  five   of  the   compounds   caused  mortalities   of  60  peroent  oi 
The  compounds  and  insects   against  which  thoy  were   I  ive  ar*  -o- 

pyl   ester  of  3,4-diohlorobenioi  o  acid     (celery  leaf  |         .oro- 

hippurio  moid   (pea  aphid);    4-bentylidene-3-methyl-vc>v4)-isoxaiolone 
(armyworm  and   oelery  leaf  tier);    n-to rt-buty  lphrr.yl  ester      :    p-        ro- 
bontoio  aoid   (arrayworm);       ,    , 
naphtha 4uinjne   (pea   ■ 

The   compounds  that   caused   less   than   ■  the 

■peoies   tested  are   listed   in  table  4. 
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-    -  .ital  mate    ials   that  were   fo. 

rects   a   a      rl  were  tested 


Compound 


Insect 


Percent 


ic   acid,    2,4,5-  5 

hlcrophc  : 

Benzamide,    N-benzoxy-      5 


Eenxanide ,  :roxy-      5 


til,    4,4'- 

dichloro- 


Benzoic   acid,    2,4- 
...  po-,    o_- 
rophenyl   ester 

»    3  •  4" 

diohloro-,    o- 
nenyl   oe* 

-    - 


25 


acid,  25 

p— chloro-,   penta- 
chlorophenyl   estor 

ic   acid,    2,4-  5 

.oro-,  p_- 
r.enyl  ester 


Celery  leaf   ti- 
Pea  ap] 
Two-spotted  spide: 

yworm 
Celery   leaf  tier 
Large  milkweed  bug 
Pea  aphid 
Two-spotted  spider  mite 

Celery  leaf  ti- 
Green   dock  beetle 
Pea  aphid 
Two-spotted  spider  mite 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  nite 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  mite 

Armyworm 

Celery  leaf  tier 

Green  dock  beetle 

Large  milkweed  bug 

Poa  ap) 

Two-spotted   spider  mite 

y   leaf  titr 
Pea  aphid 
Two-spotted  spider  rite 

Celery   leaf  ti« 

aphid 
Two-spotted   spider  mite 

Amywonn 
Celery   leaf    tier 
•  le 
aphid 
Two-spotted  spider  mite 


Fc  .  bar 

2-dny-ol-  Kb 

Nymphs   a:. 

•-ar 
do. 

2-cay-cl  .a 

hi  and  '.-its 

*Ar 

Fo 

- 

It8 

Fc  vT 

"     I  ■'•■ 

phs    BJ. 

Fourt.  -r 

■mphs 
All   stages 

Fc  •     r 

Thi: 

.  -     .;.  -old   nys 

and  adulti 

Third   instar 
Its 

U       adults 

I  r 

-     .    -    | 

and  a 

2-dr    - 

Hymphs   and  adult* 


-15- 


Table  4.  -  -  (Continued) 


C  ompound 


Insect 


Stage 


Percent 


Benzoic  acid,  2,4-dichloro-# 
pentachlorophenyl  ester 


Benzoic  acid,  3,4-dichloro-, 
pentachlorophenyl  ester 


Benzoic  acid,  p_-nitro-,  m- 
tolyl  ester 


5     Celery  leaf  tier  Third  instar 

Pea  aphid  Adults 

Two-spotted  spider  mite  Nymphs  and  adults 

5     Celery  leaf  tier  Fourth   instar 

Pea  aphid  2-day-olc  nymphs 

Two-spotted  spider  mite  Nymphs  and  adults 


25     Armywonn 

Celery  leaf  tier 
Variegated  cutworm 


Fourth  instar 
do. 
do. 


Benzoxazole,   2-phenoxymethyl-  10     Armywonn  Third  instar 

Celery  leaf  tier  do. 

Green  dock  beetle  Fourth   instar 

Pes  aphid  2-day-old  nymphs 

Two-spotted  spider  mite  Nymphs  and  adults 


Biuret,    2,4-dithio- 


Butane,   2,2,3-trichloro- 
1, 1-bis (p-chlorophenyl)  ■ 


Caproic  acid,   2,3,4,5- 
tetrabromo- 


Cyclopentadiene-, 
hexachloro- 


1,1,3,3-Cyclopentanetetra- 
propionitrile,   2-0xo- 


Diphenylamine,   4-chloro-2« 
nitro- 


5     Celery  leaf  tier  Third  instar 

Pea  aphid  Adults 

Two-spotted  spider  mite  Nymphs  and  adults 

10     Armywonn  Fourth  instar 

Celery  leaf  tier  Third  instar 

Pea  aphid  2-day-old  nymphs 

Two-spotted  spider  mite  Nymphs  and  adults 


25     Celery  leaf  tier 
Cabbage  aphid 
Pea  aphid 

Two-spotted  spider  mite 
Variegated  cutworm 


Fourth  instar 
Nymphs  and  adults 
2-day-old  nymphs 
Nymphs  and  adults 
Fourth  instar 


5     Celery  leaf  tier  Third  instar 

Pea  aphid  Adults 

Two- spotted  spider  mite     Nymphs  and  adults 


10    Armyworm 

Celery  leaf  tier 
Green  dock  beetle 
Pea  aphid 
Two-spotted  spider  mite 


Fourth  instar 
Third  instar 

do. 
2-day-old  nymphs 
Nymphs   and  adults 


10     Armyworm  Third  instar 
Celery  leaf  tier  do. 

Pea  aphid  3-day-old  nymphs 

Two-spotted  spider  mite  Nymphs   and  adults 


-  If  - 


Table  ■'-..    -  - 


. 


••,  1,1,1-trlchloro- 

2,2-  .   -  .  .   - ■  ,  - 
dinitr.     i)- 

ylencdiamine,  b. 
■alicylal)-,  cobalt 
derivative 

Ethylenediar.ine,  bi5(di- 
salicylal)-,  ferrous 
deri  vativo 

•  ylenedianine,  bis(di- 
ealicylal)-,  zi  c 
derivative 

Fuir.aric  acid,  bis(_£- 
. Drophenyl)  ester 


5(4)-Isoxazolor.c,  4—cinna- 
I  idene-3-inethyl- 


■  r.anetriprcpionit  rile, 
p-   ir.oyl- 


25     Coler  .  «r 

Pea  ap 

j-spotted   sp  idc  i 

25     Cel  er 

Pea 

Two-epotted   sfider  aite 

25     Celery   leaf  t: 
aphid 
Two-epotted   sp  -ite 

25     Cel;  ry   leaf  tier 
Pea  ap 
Two- spotted 

25     Celery  leaf  tier 
Pea  aphid 

ider  mite 

10     Celt  ry  leaf   tier 
•  en  deck   beetle 
Pea  aphid 
Two-spotted  .ite 

10 

Celery  lem    tier 

Pea  ai 

Two-spotted  •  ite 


- 

2-d&   - 

- 
i 


~t-h   Instar 
2-da; 

ar 


:  ipropior.itrile, 
be 


r.anetripropionitrile, 
£-  robenzoyl- 


10     Ar 

Celery  leaf  tier 

dock   beetle 
Pta  a; 
T*   -  spider  m. 

10    kivynoTm 

Co  ?>af  tier 

eotle 

Two-spotted  sj 


Four- 
2-dfi   - 


- 


-  17  - 


Table  4.  -  -  (Continued) 


Compound 


Insect 


Stage 


Percent 


Methanetripropionitrile,     10 
2-naphthoyl- 


Methanetripropionitrile,     10 
p_-toluyl- 


Oxindole,  3-hydroxy-3- 
(nitromethyl)- 


10 


Phenol,  4,4'-(2,2-dichloro-  25 
vinyl idene) bis (2,6- 
dinitro)- 

Pimelonitrile,  gamma-benzoyl-10 
gamma-methyl- 


beta-Pinene- carbon  tetra- 
chloride 


1,3-Propanediol,   2,2-  10 

b i s ( c hi o rome thyl ) - 


1,3-Propanediol,   2,2-  10 

bis(chloromethyl)-, 
bis(2,4-dichlorobenzoate) 


1,3-Propanediol,    2,2-bis  10 

(chloromethyl-,   bis(jo- 
chlorobenzoate) 


Armyworm 

Celery  leaf  tier 

Pea  aphid 

Two- spotted  spider  mite 

Armyworm 

Celery  leaf  tier 

Green  dock  beetle 

Pea  aphid 

Two-spotted  spider  mite 

Armyworm 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  mite 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  mite 

Armyworm 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  mite 

Celery  leaf  tier 

Pea  aphid 

Two-spotted  spider  mite 

Armyworm 

Celery  leaf  tier 

Green  dock  beetle 

Pea  aphid 

Two-spotted  spider  mite 

Celery  leaf  tier 
Green  dock  beetle 
Pea  aphid 
Two- spotted  spider  mite 

Celery  leaf  tier 
Green  dock  beetle 
Pea  aphid 
Two-spotted  spider  mite 


Third  instar 

do* 
3-day-oJ.d  nymphs 
Nymphs  and  adults 

Fourth  instar 
Third  instar 
Fourth  instar 
2 -day-old  nymphs 
Nymphs  and  adults 

Third  instar 

do* 
3- day-old  nymphs 
Nymphs   and  adults 

Fourth  instar 
2- day-old  nymphs 
Nymphs  and  adults 

Third  instar 

do. 
2-day-old  nymphs 
Nymphs  and  adults 

Third  instar 

Adults 

Nymphs  and  adults 

Third  instar 

do* 
Fourth  instar 
2-day-old  nymphs 
Nymphs  and  adults 

Third  instar 
Fourth  instar 
2-day-old  nymphs 
Nymphs  and  adults 

Third  instar 
Fourth  instar 
2-day-old  nymphs 
Nymphs  and  adults 


. 


-  18  - 


ii  i  inn  niiii 

3  1262  09227  9792 


ect 


Percent 


panol,      -  ro- 

-      a(chlorOB' 


1-Propanol,   3-chloro- 

.-.lorcmothyl;-, 
£-ohlorobenzoate 


1-Propanol,    3-chloro-2,2- 
bis(chloromethyl)-,    2,4- 
dichlorobenz  oate 


Pyridine,    2-(4-chloro- 

benzamido)- 


Quinoxaline,    2,3-bis(p- 
chlorophenyl)- 


Stilbene,    4,4l<-diohloro- 


Stilbene,   *neso-dichloro- 


Sulfone,   benzyl  £- 


10 

-een  dock   beetle 
Pea  aphid 

Twc  - 

10     Arayworm 

Celery  leaf  tier 

-<!ien  dock  beetle 
Pad 
Two- spotted  spider  mite 

10     Ancyworm 
Celery  lei 
Green  dc  le 

Pea  aphid 
Tie-  -d   spider  mite 

10     Celery   leaf   tier 
Pee 
Two-spotted  spider  mite 

25     Celery  leaf  tier 
Pea  aphid 
Two— spotted   spider  mite 

25     Celery  leaf  tier 
Pea  aphid 
Two-spotted  spider  mite 

10     Arayworm 

Celery  leaf  tier 
Ireen  dock  beetle 
Pea   aphid 
Two-  ler  aite 

25     Colery  lea 
Pea  aphid 
Two-spotted   spider  ■ 


Sulfone,   bis(jp_-chlorobentyl)      25     Celery  lea 

Pea  ftp] 

Two- 


Pour  ar 


-  •- 

tmr 
adults 

•-ar 

2-d*'    - 

ar 
sr-    u   u  ilti 


',    £-ohl irobe: 


25 

Pea     i 

Two- 


